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r e m a i n s  q u a n t i t a t i v e l y  in the  aqueous  p h a s e  a n d  was 
e s t i m a t e d  b y  micro  K je ldah l  ana lys i s  of a l i quo t  por t ions .  
T h e  resu l t s  are l is ted in t he  Table .  

A s t u d y  of t he  l i t e r a tu re  revea ls  t h a t  ou r  resu l t s  dif fer  
cons ide rab ly  f rom those  o b t a i n e d  p rev ious ly  u n d e r  condi -  
t ions  of b o t h  a lka l ine  a n d  ac id -ca t a ly sed  hydro lys i s .  T h u s  
LEVENE et  al. ~, who  c o m p a r e d  t h e  r a t e s  of hydro lys i s  of 
glycine a n d  sarcosine  d ipep t ides  in the presence o[ O.3N 
or 7N HCI, found  t he  order  of r e a c t i v i t y  to  be g ly-g ly  
> sar-gly  > g ly-sar  > sar-sar ,  a n d  MORAWETZ et  al.6, 

in a s t u d y  of hydroxide ion-catalysed hydrolysis of amides ,  
found,  for ins tance ,  second-orde r  r a t e  c o n s t a n t s  a t  75.8 ° 
for p r o p i o n a m i d e  10.5 • 10 -4, N - m e t h y l p r o p i o n a m i d e  
1 . 4 4 . 1 0  -4, a n d  N , N - d i m e t h y l p r o p i o n a m i d e  2 .85 .  10 -~ 
1 mole -~ sec -1. 

F ina l ly ,  u n d e r  c o n d i t i o n s  m o s t  closely r e sembl ing  ours  
w i t h  r e spec t  to  p H  a n d  t e m p e r a t u r e  (in t he  p resence  of 
0 . 0 3 N  HC1), SCHUL'rZ e t  al. 7 found  no  i n d i c a t i o n  of a n y  
p re fe ren t i a l  re lease  of im ino  ac id  f rom p ro t e in s  c o n t a i n i n g  
prol ine.  

T h e  r ea son  for  t he  p a r t i c u l a r  b e h a v i o u r  of N - m e t h y l  
h ippu r i c  acid is u n k n o w n .  I n d u c t i v e  effects  are u n i m -  
p o r t a n t  since t he  two  acids are of c o m p a r a b l e  s t r e n g t h  

(h ippur ic  acid,  p K  3.64 ~, pK,~Ic s 5.749; N - m e t h y l  h ip-  

puric ,  p K  3.50 s, pK~tcs 5.55 ~), a n d  s ter ic  effects  r e su l t i ng  
in  r a t e  acceleration are also h igh ly  i m p r o b a b l e .  W e  are  
u n a b l e  to  offer  a r ea sonab le  e x p l a n a t i o n ,  unless  one  
p o s t u l a t e s  a r a t h e r  exo t ic  m e c h a n i s m  t h a t  will  accom-  
m o d a t e  t h e  specia l  s t r u c t u r a l  f ea tu re s  a n d  t h e  p H  de-  
pendence .  T h e  l a t t e r  sugges ts  t h a t  on ly  und i s soc i a t ed  
ac id  undergoes  h y d r o l y t i c  c leavage.  Th i s  m e c h a n i s m  
(Figure)  m a y  be  t e r m e d  i n t r a m o l e c u l a r  nuc leophi l i c  ca t a -  
lysis 1°, a n  u n s t a b l e  i n t e r m e d i a t e  ( I I I )  be ing  f ina l ly  a t -  
t a c k e d  b y  t he  w a t e r  molecule .  

B y  con t r a s t ,  h ippu r i c  acid (IV) is t h o u g h t  to  be  
s tab i l i zed  b y  a n  i n t r a m o l e c u l a r  (or poss ib ly  i n t e rmo lecu -  
lar) h y d r o g e n  bond .  

I n  conclus ion ,  we are  w o n d e r i n g  w h a t  ~vVITKOP xx h a d  
in m i n d  w h e n  he  w r o t e :  ' N - P e p t i d e s  de r ived  f r o m  pro l ine  
a n d  h y d r o x y p r o l i n e  are  in  a s e p a r a t e  class because  t h e y  
are  t e r t i a r y  a m i d e s  c a r r y i n g  n o  p r o t o n  a t  t h e  n i t r o g e n  
a t o m .  I t  m a y  be  poss ib le  to  ut i l ize  th i s  specia l  f e a tu r e  for  
a p r e f e r en t i a l  c leavage  u n d e r  p r o p e r  cond i t ions ' .  

(0  / c %  0 

Ph - -~ - -N  Ph- -~ - -~ - - f iH  2 H 

\ c 6  \ ~c,z 

\ /  

Ph--C--~. Ph--C ~ NH 
[ ~CHz  ,' I I 0 CH z 

8 
0 

Zusammen/assung. Bei  100 ° u n d  p H  2,2 b is  3,5 wi rd  die 
A m i d b i n d u n g  de r  N - M e t h y l h i p p u r s ~ u r e  w e i t g e h e n d  h y -  
d ro ly t i s ch  gespal ten ,  wf ihrend H i p p u r s ~ u r e  u n t e r  den-  
se lben  B e d i n g u n g e n  s t ab i l  ist. 

ELSBETH SCI-IJ~TZLE a n d  M. ROTTENBERG 

N-methyl hippuric acid, 0.025 M in H20 , with added NaOH or HC1 
to initial pH, 9 days at 100 ° ~ 0.2 ° 

Medizinisch-chemisches Institut der Universitiit Bern 
(Switzerland), April  9, 1965. 

Exp. No. 1 2 3 4 5 6 7 

pHo 2.45 2.21 2.57 2.77 3.06 3.50 10.68~ 
pHt 2.92 2.70 3.04 3.24 3.44 3.80 7.32 
Oh 57 63 53 52 46 34 7.9 

All pH's measured at 25 °. pHo initial, pHt final pH. %h = % amide 
hydrolysed. *Completely neutralized with NaOH. 

P. A. LEVENE, H. S. SIMMS, and M. H, PFALTZ, J. bioL Chem. 61, 
445 (1924). 

a H. MO•AWETZ and P. S. OTAKh J. Am. chem. Soe. 85, 463 (1963). 
J. SCHULTZ, H. ALLISON, and M. GRICE, Biochemistry, Washing- 
ton D. C. 1, 694 {1962). 

s Our own measurenlents (potentiometrie titration in pure water). 
9 As determined by PD Dr. W. SIMON, E.T,H., Ziirich. 

x0 M. L. BENDER, Chem. Rev. 60, 53 (1960). 
11 B. WITKOP, Adv. Protein Chem. 16, 224 (1961). 

A n  A p o c y n a c e a e - A l k a l o i d  o f  a N o v e l  T y p e  

F r o m  the  leaves  of t he  New Ca ledon ian  A p o c y n a c e a  
Melodinus scandens Fors t .  1 a n  a m o r p h o u s  a lka lo id  I 
could be  isola ted,  which ,  w h e n  i n t r o d u c e d  d i r ec t l y  in to  
t he  ion source  of t he  mass  spec t rome te r ,  e x h i b i t s  a mole-  
cu la r  ion w i t h  t he  empi r i ca l  f o r m u l a  C20I-I~0N20 2. On  dis-  
t i l l a t i on  in vacuo or t r e a t m e n t  w i t h  p o t a s s i u m  t - b u t o x i d e  
in  t - b u t a n o l  I is t r a n s f o r m e d  to  a c rys ta l l ine  c o m p o u n d  II,  
C19H,0N,O, m.p.  188-190 °. Since all  a t t e m p t s  to  c rys ta l -  
lize and  p roper ly  pur i fy  I failed, we f i rs t  t u r n e d  our  a t t e n -  
t ion  to t he  s t r u c t u r e  of I I .  

On t h e  bas is  of UV, IR ,  N M R ,  a n d  MS ev idence  2 dis- 
cussed below, t he  s t r u c t u r e s  shown  can  be  p roposed  for I I  
a n d  i ts  d e r i v a t i v e s  I I I - V l I .  

The  ye t  u n k n o w n  s t r u c t u r e  of the  n a t u r a l  a lka lo id  I 
will be t he  s u b j e c t  of a l a t e r  pub l i c a t i on .  

C a t a l y t i c  h y d r o g e n a t i o n  of I I  u n d e r  va r ious  cond i t i ons  
gives t he  t e t r a h y d r o  c o m p o u n d  C19H2~N~O ( I I I ) .  O n  oxi-  

1 We are indebted to Dr. H. U. STA~Z~FER, University of Zfirich, 
for the collection and identification of the plant material. 

2 MS-9 mass spectrometer (AEI, Manchester). 
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da t ion  wi th  po tass ium permangana te ,  I I I  yields the  
d i lac tam V (ve to  1680 and 1690 cm -t) and the  d i lac tam 
V I I  (vc=o 1686 and 1727 cm -~, CHCls) which were purified 
by  dis t i l la t ion in vacuo.  Upon  t r e a t m e n t  wi th  me thy l  
iodide, I I  is t r ans formed  to its N(bt-metho der iva t ive  IV 
( X =  J). Hydrogena t ion  in alkaline solution of the  
q u a t e r n a r y  chloride IV (X = CI), m.p. 278-283 °, yields 
three  d i f ferent  Erode-bases  Via ,  V I b  and VIc.  
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Via R 1 = -C2H 5; tt  2 ....... CH~CH-CH 3 
VIb R 1 = - C H = C H a ;  R 2 =-CH,-CH2-CH a 
VIe R~ ~ -C2H 5; 1R a ~ --CH~-CH2-CH 3 

I I  
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The  UV- and IR- spec t r a  of I I  are typical  for an N-acyl-  
anil ine (~'m~n 229 m/z, lg e 3.82; ;tma x 253 m/~, lg e 4.07; 
shoulder  a t  285 m/,, lg ~ 3.4; ethanol ,  v c - o  1640, 1672 
cm-1;  ~'N-H 3234 e r a - l ;  o-d isubs t i tu ted  benzene ring 
754 cm-1;  KBr) .  In  the  100 Mc N M R - s p e c t r u m  of I I  ~ the 
following signals are observed :  a s inglet  a t  abou t  9.5 ppm 
for the  p ro ton  a t  Nia); a mul t ip le t  for 4 ne ighbour ing  
a romat i c  protons  a t  6.7 to 7.4 p p m ;  a sharp  s inglet  a t  
3.53 p p m  for the p ro ton  a t  C-19; an  ABC-mul t i p l e t  be- 
tween  4.7 and 5.7 p p m  corresponding  to t he  v iny l  p ro tons  
a t  C-20 and C-21; the  AB-signals  of a sys tem 

-CHA = C H B - C H x H v -  

cent red  a t  5,75 and 6.05 p p m  (protons a t  C-6 and  C-7), 
the corresponding X Y - p a r t  (protons a t  C-8) a t  abou t  3.2 
ppm (proved by  spin decoupling).  The  m e t h o  c o m p o u n d  
IV shows the XY-s ignal  at  4.4 p p m  4. The  signals for the 
protons at  C-3 and C-4 can be de tec ted  in the  spec t rum 
of IV. These protons  give an especial ly clear A B X -  
mul t ip le t  in the  spec t rum of the d i l ac tam V 3, wi th  the  
X-pa r t  centred a t  3.9 p p m  and the AB-pa r t  cent red  a t  
2.15 ppm. 

The mass spec t romet r ic  behav iour  of all compounds  
ment ioned is in ag reemen t  wi th  the  proposed s t ructures .  
The most  a b u n d a n t  f ragment  of I I  corresponds to the  ion 
CoH~zN, m/e  134, for which s t ruc ture  V I I I  has to be 
assumed. The t e t r ahydro  compound  I I I  gives an analo-  
gous f ragment  C~H16N, The f r agmenta t ion  of the  three  
Erode-bases Via ,  V l b  and VIc  produces intense peaks a t  
m/e 214 (Cl~H14N~O) to which s t ruc tu re  I X  can be 
assigned. 

The  hydrogen  a tom a t  C-3 in the compounds  I I  and 
VIc  was replaced by  deute r ium.  Observed  shif ts  in the  
mass spectra of the  deu te ra t ed  compounds  conf i rm the  
proposed structures .  

The  na tura l  alkaloid I ve ry  p robab ly  has the  same 
skeleton as compound  I I .  I t  has  to be assumed t h a t  th is  
skeleton is der ived b iosynthe t ica l ly  from an aspido-  
spermine type  precursor  by ox ida t ion  a t  C-2 and subse- 
quen t  rear rangement .  

Zusammen/assung. Bei thermischer  oder  so lvoly t i scher  
Decarbonyl ierung eines neuen Alkaloids aus Melodinus 
scandens Forst,  en ts teh t  eine Verb indung  II ,  die ihrer- 
seits in die Der iva te  I I I - V I  umgewande l t  werden  kann.  
Auf Grund eingehender  NMR-  und MS-Un te r suchungen  
kSnnen fiir die Verb indungen  I I - V I I  die angegebenen 
S t ruk turen  vorgcschlagen werden. Alkaloide mi t  dem 
Skelet t  der Verbindung I I  en t s tehen  b iosynthe t i sch  wahr-  
scheinlich aus Alkaloiden des Asp idospermin-Typs  durch  
Oxidat ion  an C-2 und nachfolgende Umlagerung .  

K. BERNAUER, G. ENGLERT, 
and V~ r. WETTER 
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Research Department, F. Ho][mann-La Roche 6~ Co. AG, 
Basel (Switzerland), May 7, 1965. 

In CDCI a solution with TMS as internal standard (0 ppm). 
* In D20 solution with TMS as external standard (0 ppm). 


